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(54) DISK ARRAY DEVICE 

(57)Abstract: 

PURPOSE: To eliminate the need for a cable connecting 
respective elements, a holding mechanism for disk drives, etc., 
and to facilitate the increase in the speed of data transfer by 
mounting the disk array device including the disk drives on one 
substrate. 

CONSTITUTION: The small-sized disk drives 12-1 to 12-4 are 
mounted on the printed wiring board 1 0 by engagement 
connectors 13 and 14, and engagement collectors 11-1 and 11-2 
for connections with a high-order controller or host computer are 
directly mounted in slots of a system bus. An LSI 1 5 wherein a 
drive interface control circuit is integrated, an LSI 16 wherein a 
high-order interface circuit is integrated, an LSI 17 including a 
microprocessor, and an LSI 18 including a buffer memory are 
mounted directly on the printed wiring board 10. Then the 
respective disk drives 12-1 to 12-4, LSIs 15 to 18, and 
engagement connectors 11-1 and 11-2 are mutually wired on the 
printed wiring board 10 as required. 




httrv//www19 inHI innit <rn in/PA1 /rfiRij|t/Hfitail/main/wAAArsAa4UaDA408022379P1 htm 



2008/09/03 



JK,U«-UZZy/y t ALULAlMbJ 

♦ NOTICES* 

10 and IHPIT are not responsible for any 
damages caused by the use of this translation. 



1/1 *-y 



1. This document has been translated by computer, So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3Jh the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]Two or more disk units and a disk array controller containing a means to choose said disk unit, 
and to output and input data from an upper control apparatus, A disk array device mounting an upper 
control apparatus control mechanism for connecting said disk unit and said disk array controller to an 
upper control apparatus or a host computer via a system bath or SI on the same substrate, 
[Claim 2]A disk array device which mounted said disk array controller on a substrate by a lasting mounting 
means in claim 1. 

[Claim 3]A disk array device which mounted said disk unit on a substrate by a lasting mounting means in 
claim 2, 

[Claim 4]A disk array device which mounted said disk unit in claim 1, 2, or 3 so that a data recording 
surface of said disk unit might become parallel to a substrate. 

[Claim 5]A disk array device which mounted said disk unit in claim 1, 2, or 3 so that a data storage side of 
said disk unit might become vertical to a substrate. 

[Claim 6]A disk array device which mounted said disk unit in both sides of a substrate in claim 1, 2, 3, or 
4. 

[Claim 7]A disk array device which is the edge connector by which attachment with a higher rank was 
formed on the same board in claim 1, 2, 3, 4, 5, or 6. 
[Claim 8]Claim 1, 2, 3, 4, 5,6, or 7 comprising: 

A means by which higher rank attachment changes a serial signal from an upper control apparatus into a 
parallel signal. 

A means to change a parallel signal from a disk array device into a serial signal 

[Claim 9]A disk array device according [ a connecting means with a higher rank according / on claim 1, 2, 
3, 4, 5, 6, 7, or 8 and / to higher rank attachment ] to an electrical signal. 
[Claim 10]A disk array device whose connecting means with a higher rank of higher rank attachment is a 
lightwave signal including the electrical and electric equipment/light conversion means, and light/electrical 
transducing means in claim 1, 2, 3, 4, 5, 6, 7, or 8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application^ this invention, two or more compact disk devices, disk array control facilities, and 
all the host interface attachment are mounted on one substrate. 
Therefore, it is related with a suitable disk array device to build in a device or use it especially, linking 
with a bus directly. 

[0002] 

[Description of the Prior Art]As for connection of a disk unit and a disk controller, in mounting of a disk 
store, it is common to be based on a cable so that it may be represented by the SCSI cable. However, 
with the disk array device which needs to mount many disk units, the disk unit which connected two or 
more disk units via the printed wired board for connection is indicated by JR64-79992A In JP,3- 
108178.A and JP.4-228153A the disk store which mounted two or more compact disk devices in the 
same board is indicated. 
[0003] 

[Problem(s) to be Solved by the lnvention]The method of connecting a disk unit and a disk controller with 
a cable is a simple and effective method, when there are few disk units which connects, but The used 
machine style of a disk is required, and when connecting many disk units further, there is a problem said 
that it is difficult for the length of a cable to become long and to gather a data transfer rate. (Small size, 
for example, 1.8, When it mounts many disk units below an inch, it cannot be said that high density 
assembly is turned to from a point of the mounting efficiency of a connector or a cable in addition to the 
above problem.) Although a cable is unnecessary and the improvement is made in respect of the 
densification of mounting in the disk unit currently indicated by JP,64-79992A The used machine style of 
a disk unit and attachment with a disk controller are required in addition to a printed wired board, and it 
has left the room for an improvement from a point of the high density assembly of a compact disk device. 
Although a disk unit used machine style is not needed other than the substrate equipped with a disk unit 
but it is considered the system which fitted the high density assembly of the compact disk device further 
in the device currently indicated by JP,3-108178,A and JP,4-228153,A, Mechanisms, such as a printed 
wired board, are required for connection with a disk controller separately. 
[0004]The purpose of this invention is to provide the suitable disk array device constituted using the 
compact disk to use it for a device into built-in or a bus, linking directly. 
[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, this invention was made 
to mount a disk array controller for controlling two or more compact disk devices and a disk unit of this 
plurality, and upper control apparatus attachment for connecting an upper control apparatus or a host 
computer on the same substrate. 

[0006]A disk array controller, A disk which stores a means to divide data from an upper control apparatus, 
a means to generate parity from data stored in a disk unit said data, and said parity is chosen. It 
constitutes including a means to output and input and a means to read data which was divided and was 
stored in each disk unit, and to combine with the original data, and RAID 0, 1, 3, and S which is a data 
storing method to a disk array which Paterson (Patterson) etc. advocated is realized. 
[0007]Upper control apparatus attachment was constituted including attachment such as a system bath 
to connect or an interfacing means to SI, and a fitting connector. Upper control apparatus attachment 
enabled connection with serial interface by electrical and electric equipment or a lightwave signal by 
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constituting including a serial/parallel one, a parallel/serial-conversion means, light/electrical transducing 

means, and the electrical and electric equipment/light conversion means further. 

[0008] 

[Function]This invention mounts a disk array device on one substrate. As a result, since the cable for 
connecting a disk control section between disk units and with a disk unit becomes unnecessary [ the used 
machine style of a disk unit ] by mounting needlessness and a disk unit on a substrate directly, cost 
reduction becomes possible. The bus length for connecting a disk unit and a disk controller can be 
shortened, and since connection by an upper control apparatus and high-speed serial interface is also still 
more possible, improvement in the speed of data transfer becomes easy. By one board-ization, since 
direct mounting can be carried out to the slot of the system bath of a host device, it becomes usable as a 
disk array with high-speed [ built-in ] of bus direct connection. 
[0009] 

[Example]Hereafter, the example by this invention is described in detail using a drawing. An example of 
the appearance shape of the disk array device by this invention is shown in drawing 1 , and drawing 4 is a 
figure showing the composition of the disk array device shown in drawing 1. 
[001 0]ln drawing 4 , 8-1 to 8-4 is four compact disk devices, and is connected to the drive interface 
control circuit 7 via the drive interface 9. A buffer memory for 6 to carry out the temporary storage of the 
data outputted and inputted to a disk unit and 5 are the microprocessors for realizing the function as a 
disk array, and these constitute the array control section 4. 

[001 1]That is, an upper control apparatus or the data from a host computer is once stored in the buffer 
memory 6, and the microprocessor 5 makes determination selection and writes in the disk unit which 
stores data. At this time, as other methods of writing data in a disk unit data can be divided into the 
block of the plurality of predetermined size, and it can also write in two or more disk units. This is known 
as disk striping. 

[0012]Next, 3 is higher rank interface circuitry and has an interface function for connecting a disk array 
device to SI like a system bath, for example, VME and a PCI bus, or a SCSI bus. 2 is upper control 
apparatus attachment, and it is connected to an electrical signal by the fitting connector etc., and it is 
connected to an upper control apparatus or a host computer by a lightwave signal. 
[0013]The feature of this invention is in the place which mounted all the components of the disk array 
device explained above on the same substrate, and the mounting example is drawing 1 . In drawing 1 , 12 
(12-1 to 12-4) is a compact disk device, and the printed wired board 10 is equipped with it by the fitting 
connectors 13 and 14, respectively. 11 (11-1,11-2) is a fitting connector for connecting with an upper 
control apparatus or a host computer, and the slot of a system bath is directly equipped with it LSI on 
which the drive interface control circuit [ in / in 15 / drawing 4 ] 7 was accumulated, LSI on which the 
higher rank interface circuitry [ in / in 16 / drawing 4] 3 was accumulated, LSI in which 17 contain the 
microprocessor 5 in drawing 4 , and 18 are LSI containing the buffer memory 6 in drawing 4 , and the 
printed wired board 10 is equipped directly, respectively. And wiring which needs these disk units, LSI, and 
a fitting connector for mutual on the printed wired board 10 is performed. That is, since the disk array 
device 1 in drawing 4 is mounted in the printed wired board 10 whose number all those functions is one, 
the system slot of a host device can be directly equipped with it and 'it can be used for it as a built-in file 
of bus direct connection. 

[0014] Drawing 2 shows the example of mounting in case the attachment of a disk unit differs from the 
disk unit of drawing 1 . In drawing 2 , the printed wired board 20 is equipped with the disk unit 22-1 to 22-4 
by the pin 23 and the substrate side connectors 24, and the other mounting of it is the same as that of 
drawing 1 . In the disk array shown in drawing 2, the disk unit 22-1 to 22-4 is not based on the connector 
24, There are not whether the pin 23 of a disk unit being directly soldered to the printed wired board 20 
and a thing which are pressed fit in the through hole of a printed wired board and for which it can lend, 
and can connect everlastingly and the effect of this invention is spoiled also in this case. 
[Q015] Drawing 3 shows the case where the disk unit 32-1 to 32-4 is mounted so that a data recording 
surface may become vertical at the printed wired board 30. Such mounting is suitable for mounting 
drawing 1 and the disk whose path of a disk is too large for mounting so that a data recording surface 
may become parallel to a printed wired board like drawing 2 with high density. The printed wired board 30 
is equipped with a disk unit by the disk unit side fitting connector 33 and the printed wired board side 
fitting connector (not shown) in drawing 3 . 31 is a connector for connecting with an upper control 
apparatus. 

[0016]Next, other examples of this invention are shown in drawing 5 and drawing 6. In these examples, 
since it mounts in high density more, the disk unit is mounted in both sides of a printed wired board board. 
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That to which drawing 5 mounted the disk unit in both sides of a printed wired board in the example of 
drawing 1 , and drawing 6 mount a disk unit in both sides of a printed wired board in the example of 
drawing 2 . 

[001 7]Although the connection with an upper device was based on the fitting connector mounted on the 
printed wired board in the example described above, cost reduction becomes more possible by forming a 
connector as an edge connector on an immediate printing patchboard, In the example respectively shown 
in drawing 1 , drawing 2 , and drawing 3 , the example shown in drawing 8 , drawing 9, and drawing 10 
constitutes higher rank attachment by an edge connector. 

[0018]Now, also with serial interface, the connection with an upper control apparatus is possible, and are 
fewer signal wires, and the more nearly high-speed data transfer of it becomes possible. In the example 
shown in drawing 11 and drawing 12 , it connects with an upper control apparatus with serial interface. The 
example of composition of the higher rank attachment 2 is shown in drawing 11. The lightwave signal from 
an upper control apparatus is changed into an electrical signal with light / electric transducer 91, is 
further changed into a parallel signal with the serial/parallel-conversion machine 92, and is inputted into 
interface circuitry. Conversely, the signal to an upper control apparatus is changed into a serial signal with 
a parallel/serial-conversion machine, and is further sent to an upper control apparatus as a lightwave 
signal with the electrical and electric equipment/phototransducer. Drawing 12 s hows the example of 
mounting to the printed wired board of the higher rank attachment in the case of connecting with an 
upper control apparatus with a serial lightwave signal. In drawing 12 , connection with an upper control 
apparatus is made with the connection module 95 which has a means shown in drawing 11 and which was 
mounted by the printed wired board. 

[0019]As a data storing method to a disk array, generation of parity is required, and as shown in drawing 7 
in this case, an array control section consists of RAID 3 and 5 including the parity generating means 70, 
71, and 72. 
[0020] 

[Effect of the Invention]Since the disk array device was mounted in one substrate including the disk unit, 
the maintaining structure etc. of the cable which connects each element which constitutes a disk array, 
and a disk unit become unnecessary, and cost reduction becomes possible. Since each element which 
constitutes a disk array is connectable in a short distance, improvement in the speed of data transfer is 
easy. Wearing is directly possible into the slot of the system bath of a host device, and user-friendliness 
is improved. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he perspective view of the 1 st example of mounting of the disk array device by this 
invention. 

[Drawing 2]T he perspective wew of the 2nd example of mounting of the disk array device by this 
invention. 

[Drawing 3] The perspective view of the example of mounting of the disk array device by this invention at 

the time of making a data recording surface vertical to a substrate. 

[Drawing 4]T he block diagram of the example of composition of a disk array device. 

[Drawing 5]T he perspective view of the 1st example of mounting of the disk array device by this invention 

in the case of mounting a disk in the both sides of a substrate. 

[Drawing 6]T he perspective view of the 2nd example of mounting of the disk array device by this 

invention in the case of mounting a disk in the both sides of a substrate. 

[Drawing 7]T he block diagram of the example of composition of a disk array device in case a disk array 

controller has a parity generating means. 

[Drawing 8]T he perspective view of the 1st example of mounting of the disk array device by this invention 

when upper control apparatus attachment is provided with an edge connector, 

[Drawing 9]T he perspective view of the 2nd example of mounting of theisk array device by this 

invention when upper control apparatus attachment is provided with an edge connector. 

[Drawing 10] The perspective view of the 3rd example of mounting of the disk array device by this 

invention when upper control apparatus attachment is provided with an edge connector. 

[Drawing 11] The block diagram of the example of composition of the upper control apparatus attachment 

in the case of being connected to an upper control apparatus by serial interface. 

[Drawing 12]T he perspective view of the example of mounting in the case of being connected to an upper 

control apparatus by serial interface by mounting of the disk array device by this invention. 

[Description of Notations] 

10 [ - A connector, 14 / - A connector, 15 / ~ Drive interface LSI, 16 / - Higher rank interface 
circuitry LSI, 17 / - LS1 18 containing a microprocessor / - Memory LSI. ] - A printed wired board, 11 
- A fitting connector, 12 - A compact disk device, 13 
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